A novel 9-aza-anthrapyrazole effective against human prostatic carcinoma xenografts.
Systematic investigation of a novel series of intercalating agents, 9-aza-anthrapyrazoles, has led to the identification of a promising analogue, BBR 3438. This study describes the antitumour efficacy of the novel compound in human prostate carcinoma models and the molecular/cellular basis of its activity. The novel 9-aza-anthrapyrazole BBR 3438 was significantly more effective than doxorubicin and losoxantrone (DuP-941) in two of the three tested prostate carcinoma models. The superior activity was more evident in PC3 tumour, since BBR 3438 produced an appreciable rate of complete tumour regressions. Under these conditions, the drug-induced antiproliferative activity paralleled delayed apoptosis. Tumour response to in vivo drug treatment was associated with an early down-regulation of Bcl-2, which was somewhat more marked for the aza compound. In fact, the 9-aza-anthrapyrazole induced DNA cleavage in vitro with isolated DNA topoisomerase II (isoform alpha) and DNA strand breaks in prostatic carcinoma cells. Although the molecular effects of losoxantrone and the 9-aza analogue on the enzyme target were comparable, the cytotoxic effects of BBR 3438 could be enhanced by long-term exposure as a consequence of favourable cellular accumulation and prominent DNA-binding affinity. In addition, a lower reduction potential of the 9-aza-anthrapyrazole in comparison with classical anthrapyrazoles suggests an increased ability of the drug to induce oxidative stress following free radical production, which may be a contributing factor in determining the long-term response (i.e. delayed cell death) to genotoxic damage. BBR 3438 exhibited a unique profile of preclinical activity with a superior efficacy against prostatic carcinoma models compared to reference compounds (doxorubicin and losoxantrone). The antitumour efficacy of BBR 3438 against prostatic carcinoma could be the result of a combination of favourable events, including enhanced intracellular accumulation and an increased DNA-binding affinity favouring the accumulation of multiple sublethal or lethal damage. In spite of its enhanced cytotoxic potency, the 9-aza compound was better tolerated in vivo than losoxantrone, thus improving the therapeutic index. The preclinical profile of efficacy against prostatic carcinoma, a tumour resistant to conventional antitumour drugs, makes the novel 9-aza-anthrapyrazole BBR 3438 a promising candidate for clinical evaluation.